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DESCRIPTION 
FILTER CATALYST 
TECHNICAL FIELD 

[OOOl] The present invention relates to a filter catalyst which 
removes particulates at least, particulates which are one of 
substances included in exhaust gases emitted from internal combustion 
engines, such as diesel engines, to purify the exhaust gases. 

BACKGROUND ART 

[0002] In exhaust gases which are emitted from internal combustion 
engines, such as diesel engines, particulates are included. In the 
particulates, substances which are harmful to human bodies are 
included, and it has become an environmental assignment to remove 
them. 

[0003] For removing the particulates, filter catalysts have been 
used. Filter catalysts are set forth in Japanese Unexamined Patent 
Publication (KOKAI) No. 8-332,329, Japanese Unexamined Patent 
Publication (KOKAI) No. 9-158,710, Japanese Unexamined Patent 
Publication (KOKAI) No. 9-173,866, Japanese Unexamined Patent 
Publication (KOKAI) No. 9-220,423, Japanese Unexamined Patent 
Publication (KOKAI) No. 9-276,708, Japanese Unexamined Patent 
Publication (KOKAI) No. 2002-2 95,228, and Japanese Unexamined Patent 
Publication (KOKAI) No. 2001-187,344, for example. 
[0004] A conventional filter catalyst has a construction in which 
a catalytic layer comprising a loading layer composed of alumina, 
and the like, and a catalytic metal loaded on the loading layer is 
formed on a catalyst-support substrate composed of porous ceramic 
having chained pores. And, when exhaust gases pass the ventilation 
holes formed out of the chained pores of the catalyst-support 
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substrate, the filter catalyst captures the particulates. The 
catalytic layer decomposes the captured particulates. At this 
moment, if the ventilation holes which have opening diameters to 
such an extent that the exhaust gases can pass are not formed in 
the filter catalyst, the captured particulates deposit so that the 
pressure loss is generated when the exhaust gases pass. When the 
ventilation holes are enlarged in order to inhibit the pressure loss, 
it becomes impossible to capture the particulates. 
[0005] The conventional filter catalyst has a problem in that the 
catalytic layer, formed on the catalytic-support substrate, has 
narrowed down the opening diameters of pores so that the ventilation 
holes have come not to have sufficient opening diameters or the 
ventilation holes have come not to be opened (have been closed) . 
Specifically, the catalytic layer of the filter catalyst is produced 
by preparing a slurry containing alumina and the like, coating this 
slurry onto a catalyst-support substrate, drying and calcining it 
to form a loading layer, and thereafter loading a catalytic metal 
thereon. During the application of the slurry onto the 
catalyst-support substrate, since the slurry does not disperse deep 
inside the pores of the catalyst-support substrate sufficiently, 
it comes to present adjacent to the opening of the pores of the 
catalyst-support substrate in a deviated manner. Since the 
catalytic layer is formed by drying and calcining it in this state, 
the diametric reduction or closure of the opening of the ventilation 
holes occurs so that it has become impossible to form sufficient 
ventilation holes as a filter catalyst. 

DISCLOSURE OF THE INVENTION 
[0006] The present invention has been done in view of the 
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aforementioned circumstances, and it is an assignment to provide 
a filter catalyst in which the closure of the ventilation holes by 
the catalytic layer is inhibited. 

[0007] The inventors of the present invention inquired into filter 
catalysts over and over again, as a result, they have completed the 
present invention by focusing their attention on the fact that pores 
of several micrometers in size make deposited particulates generate 
a pressure loss when particulates are captured and then deposited. 
[0008] A filter catalyst of the present invention is characterized 
in that, ina filter catalyst comprising: a catalyst-support substrate 
composed of a heat-resistant porous structure having chained pores; 
and a catalytic layer for burning particulates and formed on a surface 
of the catalyst-support substrate; the filter catalyst has pores 
of 1-20 pm in a porosity of 11% or more. Note that, in the present 
invention, measurement values measured by using a mercury penetration 
method were adopted as the pore diameter and the porosity. 
[0009] It is preferable that the catalytic layer has the loading 
layer formed by preparing a slurry of a heat-resistant oxide powder, 
coating the slurry onto the catalyst-support substrate, and drying 
and calcining the slurry in which the heat-resistant oxide powder 
whose particle diameters are 1 ym or less is contained by 70% by 
weight or more when the entire amount of the powder dispersed in 
the slurry was taken as 100% by weight. 

[0010] The heat-resistant oxide powder dispersed in the slurry can 
preferably be such that a 70% particle-diameter value (D70) of a 
particle-diameter cumulative distribution is 1 ym or less. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] Fig. 1 is a top-surface diagram for illustrating an opposite 
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end-surface of a catalyst-support substrate. 

[0012] Fig. 2 is a graph for illustrating the porosity of pore diameters 
of 1-20 um of the filter catalysts of Example Nos . 1-3 and Comparative 
Example Nos. 1-3. 

[0013] Fig. 3 is a graph for illustrating the porosity of pore diameters 
of 20-70 jam of the filter catalysts of Example Nos . 1-3 and Comparative 
Example Nos. 1-3. 

[0014] Fig. 4 is an enlarged cross-sectional diagram of a filter 
catalyst of Example No. 1. 

[0015] Fig. 5 is an enlarged cross-sectional diagram of a filter 
catalyst of Comparative Example No. 1.. 

[0016] Fig. 6 is an enlarged cross-sectiona.l diagram of a filter 
catalyst of Comparative Example No. 2. 

[0017] Fig. 7 is a graph for illustrating the measurement results 
of the pressure losses of the filter catalysts of Example Nos. 1-3 
and Comparative Example Nos. 1-3. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0018] Hereinafter, regarding inventions which further concretize 
said invention and the embodiment modes of these inventions, they 
will be described. 

(Mode for Carrying out the Invention) 
[0019] A filter catalyst of the present invention comprises a 
catalytic-support substrate, and a catalytic layer. 
[0020] The catalyst-support substrate is composed of a heat-resistant 
porous structure which has chained pores. Ventilation holes, 
through which exhaust gases pass, are formed out of the continuous 
pores of the catalyst-support substrate. 

[0021] The catalytic layer is formed on a surface of the 
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catalyst-support substrate, captures particulates, and at the same 
time burns the captured particulates. Since the catalytic layer 
captures particulates and burns them, it is possible to remove 
particulates in exhaust gases. 

[0022] The filter catalyst of the present invention has pores of 
1-20 urn in a porosity of 11% or more. By having pores of 1-20 pm 
in a porosity of 11% or more, the filter catalyst of the present 
invention can capture particulates without making the pressure loss 
rise, and become capable of burning captured particulates. 
[0023] Specifically, in the filter catalyst, exhaust gases pass 
through ventilation holes formed out of the pores of the 
catalyst-support substrate which open in cellular walls of the filter 
catalyst. And, in this instance, particulates are captured by the 
catalytic layer. And, pores, particularly whose pore diameters are 
20 jam or less, contribute to the capture of particulates. By 
restricting pores so as to have pores whose pore diameters are 1-20 
jam or less being in a high porosity such as of 11% or more, the filter 
catalyst of the present invention can remove the particulates without 
making the pressure loss rise remarkably. 

[0024] The catalytic layer is not limited in particular, as far as 
the filter catalyst can burn captured particulates. The catalytic 
layer can preferably comprise a loading layer, composed of a 
heat-resistant inorganic oxide, and a catalytic metal, loaded on 
the loading layer. 

[0025] As for the heat-resistant inorganic oxide forming the loading 
layer, it is possible to name one or more members selected from the 
group consisting of transition metal oxides, such as A1 2 0 3 , Si0 2 , 
Ti0 2 , Zr0 2 and Ce0 2 , rare-earth element oxides, alkali metal oxides, 
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alkaline-earth metal oxides, and composite oxide of these . Moreover, 
as for the catalytic metal, it is possible to name at least one member 
selected from precious metals, such as Pt, Pd, Rh, Ir, Ag and Au. 
[0026] It is preferable that the catalytic layer has the loading 
layer, formed by preparing a slurry of a heat-resistant oxide powder, 
coating the slurry onto the catalyst-support substrate, and drying 
and calcining the slurry in which the heat-resistant oxide powder 
whose particle diameters were 1 ym or less is contained by 70% by 
weight or more, when the entire amount of the powder dispersed in 
the slurry was taken as 100% by weight. The loading layer is formed 
by using the slurry which contains 70% by weight or more of the 
heat-resistant oxide powder whose particle diameters were 1 \im or 
less, such that the pore diameters of the ventilation holes in the 
catalytic layer can be restricted. 

[0027] More specifically, since particle diameters of the 
heat-resistant oxide powder constituting the slurry is restricted, 
it becomes possible to coat the slurry in a uniform thickness on 
the surface of the catalyst-support substrate, and the loading layer 
formed by drying and calcining the slurry comes to have the pores 
having predetermined diameters. That is, since the catalytic layer 
can be formed in the uniform thickness on the surface of the pores 
of the catalyst-support substrate iteself , the catalytic layer comes 
not to close the pores of the catalyst-support substrate and comes 
to have the predetermined diameters. 

[0028] Moreover, when the catalytic layer has the loading layer formed 
by preparing a slurry of a heat-resistant oxide powder, coating the 
slurry onto the catalyst-support substrate, and drying and calcining 
the slurry, it is preferable that the heat-resistant oxide powder 
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dispersed in the slurry can preferably be such that a 70% 
particle-diameter value (D70) of a particle-diameter cumulative 
distribution is 1 ym or less. Since the slurry composed of a 
heat-resistant oxide powder having small particle diameters can enter 
deep inside the pores of the catalyst-support substrate with ease, 
it comes to be coated in a uniform thickness on the surface of the 
catalyst-support substrate including the inner surface of the pores. 
And, pores with the predetermined diameters can be formed by drying 
and calcining the slurry coated in the uniform thickness on the surface 
of the catalyst-support substrate. 

[0029] Moreover, the catalyst-support substrate is one in which the 
catalytic layer is formed on the surface, and it is not limited in 
particular as far as it is a substrate which can form pores with 
desired pore diameters when the catalytic layer is formed. The 
catalyst-support substrate can preferably have pores whose pore 
diameters are 10 ym or more in a porosity of 50% or more, and can 
further preferably have pores whose pore diameters are 20 ym or more 
in a porosity of 40% or more. Note that the upper limit of the pore 
diameters of the pores of the catalyst-support substrate is not 
limited in particular, however, it becomes difficult to form the 
pore diameters of desired sizes in the catalytic layer when they 
become large excessively, 

[0030] Moreover, the catalyst-support substrate can use substrates 
which have been used as catalyst-support substrates in the 
conventional filter catalysts. For example, it is possible to use 
wall-flow DPF (diesel particulates filter) , which is composed of 
cordierite, SiC or the other heat-resistant ceramic, ceramic foam 
filters, and metallic nonwoven-cloth DPF. 
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[0031] As far as the filter catalyst of the present invention comprises 
a catalyst-support substrate and a catalytic layer, and comprises 
the aforementioned arrangement, the material and production process 
are not limited in particular. 

[0032] As for the heat-resistant inorganic oxide forming the loading 
layer, it is possible to name one or more members selected from the 
group consisting of transition metal oxides, such as A1 2 0 3 , Si0 2 , 
Ti0 2 , Zr0 2 and Ce0 2/ rare-earth element oxides, alkali metal oxides, 
alkaline-earth metal oxides, and composite oxide of these . Moreover, 
as for the catalytic metal, it is possible to name at least one member 
selected from precious metals, such as Pt, Pd, Rh, Ir, Ag and Au. 
[0033] The filter catalyst of the present invention can be produced 
by the following production process, for instance. 
[0034] First of all, a slurry was prepared from an oxide, which became 
a raw material for the loading layer. In this instance, the oxide 
constituting the slurry was prepared so that particles whose particle 
diameters were 1 jam or less became 70% by weight or more when the 
entire amount of the oxide was taken as 100% by weight. 
[0035] This slurry was coated onto the catalyst-support substrate. 
The coating amount (conversion into oxide particles) per 1-litter 
(apparent) volume of the catalyst-support substrate can preferably 
be 150 g or less when particles whose particle diameters are 1 ym 
or less is 70-90% by weight; when they exceed 90% by weight, it can 
preferably be 200 g or less. The coating amount of the slurry is 
calculated based on the weights before and after the coating. 
[0036] The coating of the slurry onto the catalyst-support substrate 
is done by blowing off the redundant slurry after applying the slurry 
onto the surface of the catalyst-support substrate and calcining 
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it after drying the slurry. The loading layer was formed by the 
coating of the slurry. Subsequently, it is immersed into a 
catalytic-metal aqueous solution, and was calcined to load the 
catalytic metal. 

[0037] In accordance with the above procedures, it is possible to 
produce the filter catalyst of the present invention. 

EXAMPLES 

[0038] Hereinafter, the present invention will be described using 
examples . 

[0039] As an example of the present invention, a production of a 
filter catalyst was carried out. 

(Example No. 1) 

[0040] First of all, 150-g alumina (A1 2 0 3 ) powder and 200-g water 
were weighed. The alumina powder was charged into the water and 
dispersed therein by stirring, and was subjected to wet milling, 
thereby preparing a slurry . When the entire alumina powder was taken 
as 100% by weight, particles whose particle diameters were 1 \im or 
less became 77%. 

[0041] Subsequently, the slurry was coated on a catalyst-support 
substrate. The catalyst-support substrate is a catalyst-support 
substrate (produced by DENSO Corp . ) which has axially-extending cells 
demarcated by cellular walls whose thickness is 300 ym in a quantity 
of 48 cells/cm 2 (about 300 cells/inch 2 ) , which is formed as a cylinder 
shape substantially, whose apparent volume is 35 cm 3 , and which is 
made of cordierite. This catalyst-support substrate 1 is such that 
one of the two openings, which are formed at the both opposite ends 
of the respective cells , is sealed alternately with a sealing material 
2. That is, about half of the large number of the cells are opened 
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in one of the opposite end-surfaces, and the rest of them are opened 
in the other one of the opposite end-surfaces. In the opposite 
end-surfaces of the catalyst-support substrate 1, the sealed cells 
2 and the opened cells 3 are lined up alternately. Therefore, the 
opposite end-surfaces of the catalyst-support substrate 1 become 
like checkered patterns. An opposite end-surface of the 
catalyst-support substrate 1 is illustrated in Fig. 1. 
[0042] The coating of the slurry onto the catalyst-support substrate 
was carried out by immersing the catalyst-support substrate into 
the slurry, removing the excessive slurry after taking it up therefrom, 
and thereafter drying and calcining it. Note that, in the present 
example, the removal of the excessive slurry was done by repeating 
a pressure fluctuation, in which the slurry was suctioned by holding 
it in such a state that one of the opposite ends was adapted to the 
atmospheric pressure and the other one of the opposite ends was adapted 
to a pressure of (the atmospheric pressure - 10 KPa) so that the 
pressure difference between both opposite ends became 10 KPa for 
5-30 seconds; and thereafter holding it for 5-30 seconds after putting 
the pressure of the other one of the opposite ends back to the 
atmospheric pressure side. This pressure fluctuation was repeated 
until the slurry applied on the catalyst-support substrate became 
a predetermined weight. Note that, during the production of the 
present example, since the suction of the slurry was carried out 
through the respective opposite-end sides of both opposite ends, 
the pressure fluctuation was done twice. Moreover, the calcination 
was carried out by heating it at 500°C for 1 hour. 
[0043] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
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of 150 g per 1-liter apparent volume of the catalyst-support 
substrate . 

[0044] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0045] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) perl-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0046] In accordance with the above procedures, a filter catalyst 
of Example No. 1 was produced. 

(Example No. 2) 

[0047] Except that alumina of the slurry was formed of titania (Ti0 2 ) 
alone, a filter catalyst of the present example was produced in the 
same manner as that of Example No. 1. 

[0048] First of all, 150-g titania powder and 200-g water were weighed . 
The titania powder was charged into the water and dispersed therein 
by stirring, and was subjected to wet milling, thereby preparing 
a slurry. When the entire titania powder was taken as 100% by weight, 
particles whose particle diameters were 1 \im or less became 85%. 
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[0049] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the slurry, removing the excessive 
slurry after taking it up therefrom, and thereafter drying and 
calcining it. Note that, in the present example, the removal of 
the slurry was done by repeating a pressure fluctuation, in which 
the slurry was suctioned by holding it in such a state that one of 
the opposite ends was adapted to the atmospheric pressure and the 
other one of the opposite ends was adapted to a pressure of (the 
atmospheric pressure - 10 KPa) so that the pressure difference between 
both opposite ends became 10 KPa for 5-30 seconds; and thereafter 
holding it for 5-30 seconds after putting the pressure of the other 
one of the opposite ends back to the atmospheric pressure. This 
pressure fluctuation was repeated until the slurry applied on the 
catalyst-support substrate became a predetermined weight . Note that , 
during the production of the present example, the pressure fluctuation 
was done twice similarly to the instance of Example No. 1. Moreover, 
the calcination was carried out by heating it at 500°C for 1 hour. 
[0050] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, it was increased by 5 . 3 g more than prior 
to the coating of the slurry. That is, the titania was loaded in 
a loading amount of 150 g per 1-liter apparent volume of the 
catalyst-support substrate . 

[0051] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
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for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0052] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0053] In accordance with the above procedures, a filter catalyst 
of Example No. 2 was produced. 

(Example No. 3) 

[0054] Except that the coating amount of alumina of the slurry was 
adapted to 75 g, a filter catalyst of the present example was produced 
in the same manner as that of Example No. 1. 

[0055] First of all, 150-g alumina powder and 200-g water were weighed . 
The alumina powder was charged into the water and dispersed therein 
by stirring, and was subjected to wet milling, thereby preparing 
a slurry. When the entire alumina powder was taken as 100% by weight, 
particles whose particle diameters were 1 ym or less became 77%. 
[0056] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the slurry, removing the excessive 
slurry after taking it up therefrom, and thereafter drying and 
calcining it. Note that, in the present example, the removal of 
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the excessive slurry was done by repeating a pressure fluctuation, 
in which the slurry was suctioned by holding it in such a state that 
one of the opposite ends was adapted to the atmospheric pressure 
and the other one of the opposite ends was adapted to a pressure 
of (the atmospheric pressure - 10 KPa) so that the pressure difference 
between both opposite ends became 10 KPa for 5-30 seconds; and 
thereafter holding it for 5-30 seconds after putting the pressure 
of the other one of the opposite ends back to the atmospheric pressure . 
This pressure fluctuation was repeated until the slurry applied on 
the catalyst-support substrate became a predetermined weight . Note 
that, during the production of the present example, the pressure 
fluctuation was done four times. Moreover, the calcination was 
carried out by heating it at 500°C for 1 hour. 

[0057] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, it was increased by 2.6 g more than prior 
to the coating of the slurry. That is, the alumina was loaded in 
a loading amount of 75 g per 1-liter apparent volume of the 
catalyst -support substrate . 

[0058] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0059] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
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taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0060] In accordance with the above procedures, a filter catalyst 
of Example No. 3 was produced. 

(Comparative Example No. 1) 
[0061] 150-g alumina powder and 200-g water were weighed. The alumina 
powder was charged into the water and dispersed therein by stirring, 
and was subjected to wet milling, thereby preparing a slurry. When 
the entire alumina powder was taken as 100% by weight, particles 
whose particle diameters were 1 jam or less became 77%. 
[0062] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the coating slurry, removing the 
excessive slurry after taking it up therefrom, and thereafter drying 
and calcining it. Note that, in the present comparative example, 
the removal of the excessive slurry was done by repeating an air 
blowing, in which a pressurized air is sprayed into cells. This 
air blowing was repeated until the slurry applied on the 
catalyst-support substrate became a predetermined weight . Note that, 
during the production of the present comparative example, the air 
blowing was done three times . Moreover, the calcination was carried 
out by heating it at 500°C for 1 hour. 

[0063] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
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of 150 g per 1-liter apparent volume of the catalyst-support 
substrate . 

[0064] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0065] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0066] In accordance with the above procedures, a filter catalyst 
of Comparative Example No. 1 was produced. 

(Comparative Example No. 2) 

[0067] 150-g alumina powder and 200-g water were weighed . The alumina 
powder was charged into the water and dispersed therein by stirring, 
and was subjected to wet milling, thereby preparing a slurry. When 
the entire alumina powder was taken as 100% by weight, particles 
whose particle diameters were 1 ym or less became 10%. 

[0068] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
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catalyst-support substrate into the slurry, removing the excessive 
slurry after taking it up therefrom, and thereafter drying and 
calcining it. Note that, in the present comparative example, the 
removal of the excessive slurry was done by repeating an air blowing 
in the same manner as that of Comparative Example No. 1. This air 
blowing was repeated until the slurry applied on the catalyst-support 
substrate became a predetermined weight. Note that, during the 
production of the present comparative example, the air blowing was 
done three times. Moreover, the calcination was carried out by 
heating it at 500°C for 1 hour. 

[0069] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
of 150 g per 1-liter apparent volume of the catalyst-support 
substrate . 

[0070] And, a Pt nitrate agueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0071] And, a Ba acetate agueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) perl-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
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filter catalysts. 

[0072] In accordance with the above procedures, a filter catalyst 
of Comparative Example No. 2 was produced. 

(Comparative Example No. 3) 
[0073] 75-g alumina powder and 200-g water were weighed. The alumina 
powder was charged into the water and dispersed therein by stirring, 
and was subjected to wet milling, thereby preparing a slurry. When 
the entire alumina powder was taken as 100% by weight, particles 
whose particle diameters were 1 jam or less became 77%. 
[0074] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the slurry, removing the excessive 
slurry after taking it up therefrom, and thereafter drying and 
calcining it. Note that, in the present comparative example, the 
removal of the excessive slurry was done by repeating an air blowing 
in the same manner as that of Comparative Example No. 1. This air 
blowing was repeated until the slurry applied on the catalyst-support 
substrate became a predetermined weight. Note that, during the 
production of the present comparative example, the air blowing was 
done four times . Moreover, the calcination was carried out by heating 
it at 500°C for 1 hour. 

[0075] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
of 75 gper 1-liter apparent volume of the catalyst-support substrate. 
[0076] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
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it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0077] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0078] In accordance with the above procedures, a filter catalyst 
of Comparative Example No. 3 was produced. 

(Example No. 4) 

[0079] Except that the alumina powder in which the particle-diameter 
distribution is restricted was used, a filter catalyst of the present 
example was produced in the same manner as that of Example No. 1. 
[0080] First of all, 150-g alumina (A1 2 0 3 ) powder and 200-g water 
were weighed. The alumina powder was charged into the water and 
dispersed therein by stirring, and was subjected to wet milling, 
thereby preparing a slurry. When a particle size distribution of 
the alumina powder was measured, D70 was 0.88 ym. 
[0081] The measurement of the particle size distribution was carried 
out using a particle-size measuring apparatus (produced by HORIBA, 
Ltd., Name of Article: LA-500) . The measurement by the particle-size 
distribution measuring apparatus was carried out after preparing 
a suspension, in which 0.1-g sample was suspended in about-300-ml 
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pure water, irradiating an ultrasonic wave to this suspension for 
10 minutes and dispersing the measurement sample sufficiently. 
[0082] Subsequently, the slurry was coated onto the same 
catalyst-support substrate as the one used in Example No. 1. The 
coating of the slurry onto the catalyst-support substrate was carried 
out by immersing the catalyst-support substrate into the slurry, 
removing the excessive slurry after taking it up therefrom, and 
thereafter drying and calcining it . Note that , in the present example, 
the removal of the excessive slurry was done by repeating a pressure 
fluctuation, in which the slurry was suctioned by holding it in such 
a state that one of the opposite ends was adapted to the atmospheric 
pressure and the other one of the opposite ends was adapted to a 
pressure of (the atmospheric pressure - 10 KPa) so that the pressure 
difference between both opposite ends became 10 KPa for 5-30 seconds; 
and thereafter holding it for 5-30 seconds after putting the pressure 
of the other one of the opposite ends back to the atmospheric pressure 
side. This pressure fluctuation was repeated until the slurry 
applied on the catalyst-support substrate became a predetermined 
weight. Note that, during the production of the present example, 
since the suction of the slurry was carried out through the respective 
opposite-end sides of both opposite ends, the pressure fluctuation 
was done twice . Moreover, the calcination was carried out by heating 
it at 500°C for 1 hour. 

[0083] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
of 150 g per 1-liter apparent volume of the catalyst-support 
substrate . 

[0084] And, a Pt nitrate aqueous solution including Pt in an amount 
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of 1 . 5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0085] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0086] In accordance with the above procedures, a filter catalyst 
of Example No. 4 was produced. 

(Example No. 5) 

[0087] Except that the titania powder in which the particle-diameter 
distribution is restricted was used, a filter catalyst of the present 
example was produced in the same manner as that of Example No. 2. 

[0088] Firstof all, 150-g titania powder and 200-g water were weighed. 
The titania powder was charged into the water and dispersed therein 
by stirring, and was subjected to wet milling, thereby preparing 
a slurry. When a particle size distribution of the titania powder 
was measured, D70 was 0.92 pm. 

[0089] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried. out by immersing the 
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catalyst-support substrate into the slurry, removing the slurry after 
taking it up therefrom, and thereafter drying and calcining it . Note 
that, in the present example, the removal of the excessive slurry 
was done by repeating a pressure fluctuation, in which the slurry 
was suctioned by holding it in such a state that one of the opposite 
ends was adapted to the atmospheric pressure and the other one of 
the opposite ends was adapted to a pressure of (the atmospheric 
pressure - 10 KPa) so that the pressure difference between both 
opposite ends became 10 KPa for 5-30 seconds; and thereafter holding 
it for 5-30 seconds after putting the pressure of the other one of 
the opposite ends back to the atmospheric pressure. This pressure 
fluctuation was repeated until the slurry applied on the 
catalyst -support substrate became a predetermined weight . Note that , 
during the production of the present example, the pressure fluctuation 
was done twice similarly to the instance of Example No. 1 . Moreover, 
the calcination was carried out by heating it at 500°C for 1 hour. 
[0090] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, it was increased by 5 . 3 g more than prior 
to the coating of the slurry. That is, the titania was loaded in 
a loading amount of 150 g per 1-liter apparent volume of the 
catalyst-support substrate . 

[0091] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
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[0092] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0093] In accordance with the above procedures, a filter catalyst 
of Example No. 5 was produced. 

(Example No. 6) 

[0094] Except that the alumina powder in which the particle-diameter 
distribution is restricted was used, a filter catalyst of the present 
example was produced in the same manner as that of Example No. 3. 
[0095] First of all, 150-g alumina powder and 200-g water were weighed. 
The alumina powder was charged into the water and was dispersed therein 
by stirring, and was subjected to wet milling, thereby preparing 
a slurry. When a particle size distribution of the alumina powder- 
was measured, D70 was 0.88 ym. 

[0096] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the slurry, removing the excessive 
slurry after taking it up therefrom, and thereafter drying and 
calcining it. Note that, in the present example, the removal of 
the excessive slurry was done by repeating a pressure fluctuation, 
in which the slurry was suctioned by holding it in such a state that 
one of the opposite ends was adapted to the atmospheric pressure 
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and the other one of the opposite ends was adapted to a pressure 
of (the atmospheric pressure - 10 KPa) so that the pressure difference 
between both opposite ends became 10 KPa for 5-30 seconds; and 
thereafter holding it for 5-30 seconds after putting the pressure 
of the other one of the opposite ends back to the atmospheric pressure . 
This pressure fluctuation was repeated until the slurry applied on 
the catalyst-support substrate became a predetermined weight . Note 
that, during the production of the present example, the pressure 
fluctuation was done four times. Moreover/ the calcination was 
carried out by heating it at 500°C for 1 hour. 

[0097] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, it was increased by 2 . 6 g more than prior 
to the coating of the slurry. That is, the alumina was loaded in 
a loading amount of 75 g per 1-liter apparent volume of the 
catalyst-support substrate . 

[0098] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0099] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
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substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0100] In accordance with the above procedures, a filter catalyst 
of Example No. 6 was produced. 

(Comparative Example No. 4) 

[0101] 150-g alumina powder and 200-g water were weighed . The alumina 
powder was charged into the water and dispersed therein by stirring, 
and was subjected to wet milling, thereby preparing a slurry. When 
a particle size distribution of the alumina powder was measured, 
D70 was 1.5 pm. 

[0102] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the coating slurry, removing the 
excessive slurry after taking it up therefrom, and thereafter drying 
and calcining it. Note that, in the present comparative example, 
the removal of the excessive slurry was done by repeating an air 
blowing, in which a pressurized air is sprayed into cells. This 
air blowing was repeated until the slurry applied on the 
catalyst-support substrate became a predetermined weight . Note that, 
during the production of the present comparative example, the air 
blowing was done three times . Moreover, the calcination was carried 
out by heating it at 500°C for 1 hour. 

[0103] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
of 150 g per 1-liter apparent volume of the catalyst-support 
substrate . 

[0104] And, a Pt nitrate aqueous solution including Pt in an amount 
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of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0105] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0106] In accordance with the above procedures, a filter catalyst 
of Comparative Example No. 4 was produced. 

(Comparative Example No. 5) 

[0107] 150-g alumina powder and 200-g water were weighed . The alumina 
powder was charged into the water and dispersed therein by stirring, 
and was subjected to wet milling, thereby preparing a slurry. When 
a particle size distribution of the alumina powder was measured, 
D70 was 3 . 8 jjm. 

[0108] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the slurry, removing the excessive 
slurry after taking it up therefrom, and thereafter drying and 
calcining it. Note that, in the present comparative example, the 
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removal of the excessive slurry was done by repeating an air blowing 
in the same manner as Comparative Example No. 1. This air blowing 
was repeated until the slurry applied on the catalyst-support 
substrate became a predetermined weight. Note that, during the 
production of the present comparative example, the air blowing was 
done three times. Moreover, the calcination was carried out by 
heating it at 500°C for 1 hour. 

[0109] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
of 150 g per 1-liter apparent volume of the catalyst-support 
substrate . 

[0110] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
out the combustion of particulates as a catalytic component. 
[0111] And, a Ba acetate aqueous solution including Ba in an amount 
of 50. g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0112] In accordance with the above procedures, a filter catalyst 
of Comparative Example No. 5 was produced. 



27 



(Comparative Example No. 6) 
[0113] 75-g alumina powder and 200-g water were weighed. The alumina 
powder was charged into the water and dispersed therein by stirring, 
and was subjected to wet milling, thereby preparing a slurry. When 
a particle size distribution of the alumina powder was measured, 
D70 was 1.5 pm. 

[0114] The slurry was coated onto the same catalyst-support substrate 
as the one used in Example No. 1. The coating of the slurry onto 
the catalyst-support substrate was carried out by immersing the 
catalyst-support substrate into the slurry, removing the excessive 
slurry after taking it up therefrom, and thereafter drying and 
calcining it. Note that, in the present comparative example, the 
removal of the excessive slurry was done by repeating an air blowing 
in the same manner as that of Comparative Example No. 1. This air 
blowing was repeated until the slurry applied on the catalyst-support 
substrate became a predetermined weight. Note that, during the 
production of the present comparative example, the air blowing was 
done four times . Moreover, the calcination was carried out by heating 
it at 500°C for 1 hour. 

[0115] When the weight of the catalyst-support substrate with the 
slurry coated was weighed, the alumina was loaded in a loading amount 
of 75 g per 1-liter apparent volume of the catalyst-support substrate . 

[0116] And, a Pt nitrate aqueous solution including Pt in an amount 
of 1.5 g/L was prepared, and the catalyst-support substrate with 
the slurry coated was immersed into it, and was dried after taking 
it up therefrom. The drying was carried out by heating it at 350°C 
for 1 hour. The Pt was loaded in a loading amount of 3 g per 1-liter 
apparent volume of the catalyst-support substrate. This Pt carries 
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out the combustion of particulates as a catalytic component. 
[0117] And, a Ba acetate aqueous solution including Ba in an amount 
of 50 g/L was prepared, and the catalyst-support substrate with the 
slurry coated was immersed into it, and was dried and calcined after 
taking it up therefrom. The calcination was carried out by heating 
it at 500°C for 1 hour. The Ba was loaded in a loading amount of 
13.7 g (0.1 mol) per 1-liter apparent volume of the catalyst-support 
substrate. Note that this Ba works as a NOx sorbing component in 
filter catalysts. 

[0118] In accordance with the above procedures, a filter catalyst 
of Comparative Example No. 6 was produced. 

(Evaluation) 

[0119] The pore structures of the filter catalysts of Examples Nos . 
1-3 and Comparative Examples Nos. 1-3 were measured using a mercury 
porosi-meter (produced by SHIMADZU CORPORATION, name of article: 
Autopore 9200) . The measurement results of the filter catalysts 
of Examples Nos. 1-3 and Comparative Examples Nos. 1-3 are set forth 
in Table 1, and the measurement results of the filter catalysts of 
Examples Nos. 4-6 and Comparative Examples Nos. 4-6 are set forth 
in Table 2. Note that the operation of the mercury porosi-meter 
was carried out by increasing the mercury penetration pressure between 
0-200 MPa in the measurement of the pore structures. 
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[TABLE 2] 
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[0120] The porosities of the filter catalysts of the examples and 
comparative examples set forth in Table 1 are separated at 20 um 
or less and 20 ym or more, and are illustrated in Figs. 2 and 3. 
In Fig. 2, there are shown the porosities of l-to-20-umpore diameters, 
and, in Fig. 3, there are shown the porosities of 20-to-70-um pore 
diameters . 

[0121] From Table 1 and both drawings, it is understood the filter 
catalyst of Examples 1-3 are such that pores of l-to-20-um diameters 
are present abundantly, but pores of 20-to-70-um diameters are less. 
Moreover, as in the filter catalyst of Example No. 3, pores of 
l-to-20-um diameters are present abundantly, even when the loading 
amount of the catalytic layer (the coating amount of the slurry) 
is reduced. Also, the same can be confirmed from Table 2 as well. 
[0122] Specifically, the filter catalysts of Examples 1-6 are such 
that uniform-thickness catalytic layers are formed even inside the 
pores regardless of the sizes of the pores in the catalyst-support 
substrate as shown in Fig. 4. Thus, the pores of l-to-20-um diameters 
in the catalyst-support substrate are such that the pore diameters 
are made smaller by the catalytic layers, and the pores of 
20-um-or-more diameters in the catalyst-support substrate are such 
that the pore diameters are made smaller by the catalytic layers 
so that they have turned into pores of 20-um-or-more diameters. 
[0123] On the contrary, the filter catalysts of the respective 
comparative examples are such that pores of l-to-20-um diameters 
are less, but pores of 20-to-70-um diameters are present abundantly. 
[0124] Specifically, the filter catalyst of Comparative Example Nos . 
1, 3, 4 and 6 are such that the pores of l-to-20-um diameters in 
the catalyst-support substrate are such that the pores are closed 
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by the catalytic layer, and the pores of 20-pm-or-more diameters 
in the catalyst-support substrate have remained as the pores of 
20-ym-or-more diameters because the catalytic layer is thin, as shown 
in Fig. 5. Further, the filter catalyst of Comparative Example Nos. 
2 and 5 are such that the pores of l-to-20-pm diameters in the 
catalyst-support substrate are such that the pores are closed by 
the catalytic layer, which are formed at their openings, and the 
pores of 20-pm-or-more diameters in the catalyst-support substrate 
have remained as the pores of 20-jjm-or-more diameters, though the 
catalytic layer is present at their openings, as shown in Fig. 6. 
Note that Fig. 5 and Fig. 6 are diagrams which illustrate the same 
cross section as the enlarged cross-sectional diagram of the cellular 
walls in Fig. 4. 

(Measurement of Pressure Loss) 
[0125] Subsequently, the measurement of the pressure losses of the 
filter catalysts of the examples and comparative examples was carried 
out . 

[0126] First of all, the filter catalysts were put into place in 
an exhaust system of a vehicle which had a 2-liter-displacement 
turbocharger-type direct-injection diesel engine. And, a steady 
operation was carrie^ out for 2 hours at a revolution speed of 2,000 
rpm and with a torque of 30 N-m. Under this steady operation, 
particulates were deposited in an amount of 4 g per 1-liter apparent 
volume of the filter catalysts. After that the filter catalysts 
with particulates being deposited were taken out and put into place 
in a model gas apparatus in which nitrogen gas flows, then the pressure 
losses were measured from the measurement values of the pressure 
sensors installed in front of and at the rear of the filter catalysts 
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by flowing nitrogen gas heated at 100°C at a volume of 30 litre per 
minute, and the measurement results are illustrated in Fig. 7 and 
Tables 1-2 all together. The measurement results of Example Nos. 
1-3 and Comparative Example Nos. 1-3 are illustrated in Fig. 7 and 
Table 1, and the measurement results of Example Nos. 4-6 and 
Comparative Example Nos. 4-6 are illustrated in Table 2. Note that 
the pressure losses were found from the differences of the pressures 
which were measured at the two pressure sensors in front of and at 
the rear of the filter catalysts. 

[0127] From Fig. 7 and Tables 1-2, it was confirmed that the filter 
catalysts of the respective examples were such that the pressure 
losses became lower, compared with the filter catalysts of the 
respective comparative examples. That is, the filter catalysts of 
the respective examples are such that the permeable holes, which 
are completed by continuing the pores and through which exhaust gases 
pass, have remained. On the other hand, the filter catalysts of 
the respective comparative examples are such that the permeable holes 
are closed by the catalytic layer and the deposited particulates 
further close the permeable holes to raise the pressure losses. 
[0128] And, by forming the loading layer using the alumina or titania 
powder in which particles whose particle diameters are 1 pm or less 
is contained by 70% by weight or more, it is understood that the 
filter catalyst became the filter catalyst in which the rise of the 
pressure loss is inhibited. Moreover, by forming the loading layer 
using the alumina or titania powder in which D70 is 1 \im or less, 
it is understood that the filter catalyst became the filter catalyst 
in which the rise of the pressure loss is inhibited. 
[0129] Since the filter catalysts of the respective examples described 
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above are such that the pressure-loss rise resulting from the 
deposition of particulates are small, they can capture the 
particulates without exerting high loads to diesel engines. 
Accordingly, they have an effect of being capable of capturing and 
processing the particulates in a much greater amount. 
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